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1
HARNESS AND PULLING ASSEMBLY

BACKGROUND

1. Technical Field

The present disclosure relates generally to a harness and
pulling assembly, and more particularly to a harness
designed to wrap around a person’s waist and a pulling
assembly designed to couple the harness to a carriage.

2. Description of the Related Art

When a person pulls a carriage by hand, the person’s
hands can act as hinges and the person’s arms can act as
springs to isolate the person’s periodic or cyclic motions
from the carriage. Periodic or cyclic motions of the person,
such as when they walk, jog, or run to pull the carriage,
include vertical motion (as the person lunges up and down)
and horizontal motion (as the person surges forward with
each step). Pulling a carriage by holding handles can be
inefficient and uncomfortable due to differences between
natural motions of the person and the carriage. For example,
at fast gaits, such as when the person is running, the person’s
body can be impeded from moving through natural ranges of
motion, and the person’s arms can be impeded from swing-
ing naturally. Thus, some hands-free pulling systems exist
that connect pull-behind carriages to a person’s waist or
torso. Such hands-free pulling systems often inadequately
isolate the person’s periodic or cyclic motions from the
carriage, and/or inadequately distribute resulting forces
across the person’s body.

BRIEF SUMMARY

An apparatus can be summarized as including a pull-
behind rickshaw carriage having exactly two wheels, a rigid
drawbar attached to the carriage, a spring mounted to the
rigid drawbar, and a harness to be worn by a human, the
harness attached to the spring.

The drawbar can be mounted rigidly to the carriage. A
length of the spring can be adjustable. An angle of attach-
ment of the spring to the drawbar can be adjustable. The
spring is can be a leaf spring. The harness can be attached
to the spring by a double axis hinge. The harness can include
a pressure-distributing plate. The pressure-distributing plate
can be rigid. The pressure-distributing plate can be rectan-
gular. The pressure-distributing plate can be greater than 4
inches long and greater than 4 inches wide. The harness can
include a waistband.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is a perspective view of a person pulling a carriage
using a harness and pulling assembly, according to at least
one illustrated embodiment.

FIG. 2 is a perspective view of the harness and portions
of the pulling assembly of FIG. 1, according to at least one
illustrated embodiment.

FIG. 3 is a side view of the person pulling the carriage
using the harness and pulling assembly of FIG. 1, according
to at least one illustrated embodiment.

DETAILED DESCRIPTION

In the following description, certain specific details are set
forth in order to provide a thorough understanding of various
disclosed embodiments. One skilled in the relevant art will
recognize that embodiments may be practiced without one
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2

or more of these specific details, or with other methods,
components, materials, etc. In other instances, well-known
structures associated with the technology have not been
shown or described in detail to avoid unnecessarily obscur-
ing descriptions of the embodiments.

FIG. 1 illustrates a person (a human) 100 pulling or
towing a pull-behind and hands-free carriage 102. More
specifically, FIG. 1 illustrates the person 100 pulling the
carriage 102 using a harness 104 coupled to their waist and
a pulling assembly 106 coupled at a first, leading, or front
end 116 proximate the person 100, to the harness 104, and
coupled at a second, trailing, rear, or carriage end 118
proximate the carriage 102, to the carriage 102. The harness
104 and pulling assembly 106 can be used by the person 100
to pull the carriage 102 while doing daily activities such as
child care, shopping at a grocery store, or running for
exercise.

The carriage 102 can be a wheeled conveyance, cart, or
trailer to be pushed or pulled by the person 100. The carriage
102 can be a two-wheeled rickshaw-type carriage 102,
which can be a stroller such as a walking, jogging, or
running stroller for carrying one or more children or ani-
mals, such as in seats in the carriage 102, or for carrying
various goods. The carriage 102 can have exactly two,
exactly three, exactly four, or more than four wheels 108.
The weight of the carriage 102 can be balanced about an axle
for the wheels 108, or the carriage 102 can be designed such
that with a load in the carriage 102, the weight of the
carriage 102 and the load together is balanced about the axle.
In some implementations, the axle for the wheels 108 can be
adjustable forwards and rearwards with respect to the rest of
the carriage 102 such that a user of the carriage 102 can
balance the weight of the carriage 102 and any load held
within the carriage 102 about the axle. The carriage 102 can
have a low center of gravity to prevent or reduce the
likelihood of the carriage 102 tipping over.

The harness 104 includes a wearable device that can be
worn by the person 100 and allows the pulling assembly 106
to be attached to the person 100. The harness 104 is designed
to spread forces from the pulling assembly 106 over a
significant area of the waist or torso of the person 100 to
reduce discomfort to the person 100. For example, the
harness 104 can include one or more (e.g., one, two, three,
four, five, six, seven, eight, nine, ten, or more) pressure-
distributing plates, which can also be referred to as weight-
distributing or load-distributing plates. The harness 104 can
include a belt, vest, jacket, and/or shoulder straps, as well as
padding to further reduce discomfort to the person 100.

As illustrated in FIG. 2, the harness 104 can include a rear
pressure-distributing plate 120 configured to be positioned at
the back of the torso of the person 100, a front pressure-
distributing plate 122 configured to be positioned at the front
of the torso of the person 100, and one or more (e.g., two)
belts or straps 124 to couple the pressure-distributing plates
120, 122 to one another. Together, the plates 120, 122, and
the straps 124 can form a waistband that wraps around the
waist or torso of the person 100. The straps 124 can include
one or more buckles 128 to allow the waistband to be
secured to, and/or adjusted around, the waist of the person
100.

The pressure-distributing plates 120, 122 include padding
and are configured to fit snugly against the body of the
person 100 to reduce slipping of the harness 104 relative to
the person 100, and to increase comfort, such as by reducing
frictional wear against the body of the person 100. The
padding can be breathable and allow heat dissipation from
the person 100 to the surrounding environment. The pres-



US 9,434,401 B2

3

sure-distributing plates 120, 122 can be rigid and can be
formed from rigid materials such as a metal, plastic, wood,
carbon fiber, Kevlar™, or other rigid material. The pressure-
distributing plates 120, 122 have square or rectangular
shapes, with lengths and/or widths of at least 4, 5, 6,7, 8, 9,
or 10 inches.

The pulling assembly 106 includes a spring 110, a vari-
able angle bracket 112, and a drawbar 114 including a lower
drawbar portion 114a and an upper drawbar portion 1145
telescopically adjustable relative to the lower drawbar por-
tion 114a at a telescoping joint 114¢. The spring 110 and the
variable angle bracket 112 can be referred to together as a
stabilizer. The drawbar 114 couples the carriage 102 to the
harness 104 and thereby to the person 100. The drawbar 114
is rigid and formed from a rigid material such as carbon
fiber, wood, plastics, or metals such as tubes of steel,
aluminum, titanium, or their alloys. The drawbar 114 can
have a length greater than 2, 24, 3, or 3% feet, or can have
a length less than 5, 414, 4, or 3V% feet. The drawbar 114 can
have a length of about 3% feet.

The spring 110 can include one or more leaf springs, coil
springs, hydraulic springs, and/or pneumatic springs
coupled at a first end to the harness 104 and at a second end
opposite the first end to the variable angle bracket 112. The
spring 110 can be a leaf spring that is flexible (e.g., config-
ured to bend) about a single horizontal bending axis per-
pendicular to its length, and can be rigid in a plane perpen-
dicular to the single horizontal bending axis. Thus, the
spring 110 can be rigid along its own length such that a
length of the spring 110 remains substantially unchanged in
response to compressive or tensile forces exerted along the
length of the spring 110. Further, the spring 110 can be a
vertically acting spring that isolates vertical motion of the
person 100 from the drawbar 114 and the carriage 102. A
length of the spring 110, a flexibility or stiffness of the spring
110, and an angle at which the spring 110 is coupled to the
drawbar 114 (e.g., the angle o between the spring 110 and
the drawbar 114 in FIG. 3) and/or to the person 100 (e.g., the
angle [ between the spring 110 and a vertical line 130 in
FIG. 3) can be adjustable. As shown in FIG. 3, the angle §
can be less than 90 degrees.

The spring 110 can at least partially decouple periodic or
cyclic motion of the person 100 from the carriage 102. This
can reduce or minimize shaking of the carriage 102 and any
passengers or other items held therein, and can reduce
discomfort to the person 100. The spring 110 can be flexible
or elastic relative to the drawbar 114. The spring 110 can be
formed from carbon fiber, plastics, or metals such as alu-
minum. The spring 110 can have a length greater than 1, 2,
3, 6, or 12 inches, or can have a length less than 24, 20, 18,
16, 14, or 12 inches. The spring 110 can have a length of
about 12 inches. The drawbar 114 can have a length that is
at least as long as the length of the spring 110. The drawbar
114 can have a length that is at least 2, 3, 4, 5, 10, 20, 30,
40, or 60 times as long as the length of the spring 110. In
some implementations, maximizing the length of drawbar
114 relative to the length of the spring 110 can improve or
optimize the effectiveness of the system.

The variable angle bracket 112 is coupled at a first end to
the spring 110 and at a second end opposite the first end to
the drawbar 114. The variable angle bracket 112 can be
adjustable to allow adjustment of the length of the spring 110
and of the angle at which the variable angle bracket 112 is
coupled to the drawbar 114, to allow adjustment of the
angles o and P, at which the spring 110 is coupled to the
drawbar 114 and/or to the person 100, respectively. For
example, the length of the spring 110 can be selected or
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4

optimized to control a stiffness of the spring 110, such as to
tune a resonant frequency of the pulling assembly 106 and
carriage 102 (which can depend on the stiffness of the spring
110 and the weight of the mass of the carriage 102 including
any items carried therein) to match or avoid matching a gait
of the person 100. As another example, the angles c and f3,
at which the spring 110 is coupled to the drawbar 114 and/or
to the person 100, respectively, can be selected or optimized
such that effects of a vertical component of the periodic or
cyclic motions of the person 100 are canceled or offset, or
at least partially canceled or offset, by effects of a horizontal
component of the periodic or cyclic motions of the person
100.

Various joints can be used to couple the carriage 102 to
the drawbar 114, the drawbar 114 to the variable angle
bracket 112, the variable angle bracket 112 to the spring 110,
and the spring 110 to the harness 104. As examples, rigid
joints or joints flexible or rotatable about a single one,
exactly two, or three mutually orthogonal axes can be used
to couple the various components to one another. As specific
examples, the carriage 102 can be rigidly coupled to the
drawbar 114, or can be coupled to the drawbar 114 by a
hinge joint rotatable about a single axis, and the spring 110
can be coupled to the harness 104 by a double hinge joint
126 rotatable about exactly two orthogonal axes, such as a
first, vertical axis and a second, horizontal axis perpendicu-
lar to the first axis and perpendicular to a length of the spring
110. The double hinge joint 126 can be a part of or directly
coupled to the rear pressure-distributing plate 120 of the
harness 104. The double hinge joint 126 can allow the
person 100 to bend, kneel, turn to look back at the carriage
102, and otherwise move about relatively freely while
wearing the harness 104.

The harness 104 and pulling assembly 106 can be
designed to allow for compact storage. For example, any of
the components herein can be telescoping or foldable so they
can be made more compact for storage. The harness 104 and
pulling assembly 106 can also be designed to be rapidly
converted to allow the person 100 to push, rather than pull,
the carriage 102, so the person 100 can pull the carriage 102
to a grocery store, push the carriage 102 through the store,
and then pull the carriage 102 away from the store. For
example, the double hinge joint 126 can be removed from
the rear-pressure distributing plate 120 and coupled to the
front pressure-distributing plate 122. A kit can include the
carriage 102, the harness 104, the pulling assembly 106, and
a set of instructions regarding methods of coupling the
various components to one another and methods of adjusting
the various components to improve or optimize perfor-
mance.

In some implementations, the pulling assembly 106
includes a plurality of drawbars 114, a plurality of adjustable
angle brackets 112, and/or a plurality of springs 110. In some
implementations, the carriage 102 and/or the harness 104
can include a safety strap or other braking feature to prevent
the carriage 102 from rolling away from the person 100 if
the drawbar 114 becomes disconnected from the carriage
102 and/or the person 100, or if the person 100 loses control
of'the carriage 102. Any of the components described herein
can be fabricated from lightweight, rigid, and strong mate-
rials such as carbon fiber, plastics, or metals such as alumi-
num, steel, or titanium, or combinations of such materials.

U.S. provisional patent application No. 62/087,853, filed
Dec. 5, 2014, to which this application claims priority, is
hereby incorporated herein by reference in its entirety. The
various embodiments described above can be combined and
modified to provide further embodiments. These and other
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changes can be made to the embodiments in light of the
above-detailed description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed in the speci-
fication and the claims, but should be construed to include
all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.

The invention claimed is:

1. An apparatus comprising:

a pull-behind rickshaw carriage having exactly two
wheels;

a rigid drawbar attached to the carriage;

a leaf spring mounted to the rigid drawbar; and

a harness to be worn by a human, the harness attached to
the leaf spring.

2. The apparatus of claim 1 wherein the drawbar is

mounted rigidly to the carriage.
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3. The apparatus of claim 1 wherein a length of the leaf
spring is adjustable.

4. The apparatus of claim 1 wherein an angle of attach-
ment of the leaf spring to the drawbar is adjustable.

5. The apparatus of claim 1 wherein the harness is
attached to the leaf spring by a double axis hinge.

6. The apparatus of claim 1 wherein the harness includes
a pressure-distributing plate.

7. The apparatus of claim 6 wherein the pressure-distrib-
uting plate is rigid.

8. The apparatus of claim 6 wherein the pressure-distrib-
uting plate is rectangular.

9. The apparatus of claim 6 wherein the pressure-distrib-
uting plate is greater than 4 inches long and greater than 4
inches wide.

10. The apparatus of claim 1 wherein the harness includes
a waistband.



